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Martini LiHer eS, R. LoncL 
De Fontibus Medicatis Anglic 

Exercitatio nova ££ prior. EboracL 1 6 8 2, in 8°* 

'TpHe moft rational way (in the Opinion of this curious 

I and judicious Author) certainly to know what the 
Saune Content , to be found in the feveral Waters in Eng- 
land,are>is to Cryftallize them. 

This Criftallization is to be done with great care and 
Accuratenefs* not at once in a Lump, asitfeemsmoft 
have been fatisfied with,- But after many Experiments, Ab- 
lutions, .Diffolutions and Shootings till you t have the 
whole Mafs of Salt fairly and fingly criftallized. 

Then to compare thefe Cryftals,with the Cryftals of all 
the known foffile Salts-, to which end thefe known Salts al- 
fo are to be exactly defcribed from their iaireft Cryftals.* 
All which he hath carefully done, defcribed* and figured. 

But if it (hall be asked why fo many figures of the Salt 
of Nitrum Calcarmm* and but one of the refbtis anfwerd, 
not that he judges thefe different fpecies , but only he 
gives mcft of the Varieties, in which it is wont to (hoot ; 
not but that all the reft of the kinds of the figured Salts 
give as great a variety of Cryftals, but he thought them 
well enough known, that he might fpare himfelf the trou" 
ble and that it would be fufficient to give the Compleateit. 

Now amongft the Saline Contents of all the Medicinal 
Waters which he hath either tryed or read of, he finds 
only two 5 vi\. The Cryftals of a certain niter of an un- 
common figure and of common Salt ; and thefe two on- 
ly > not queftioning, but that there may be Waters in 
England which natnraiiy hold others > but he hath not 
been fo happy as to meet with them ; no not in thofe ve- 
il 2 ry 



ry waters, in which fome of our own writers fo boldly 
aflfertthern to be contained. 

As for the Earthy Contents* he finds them alfo to be 
two only* vi% Brown 0m? (which is aterm of Painters 
to diftinguiih it from Tellow Ocre ) this being a fort of 
Iron Ore, and Lime-ftone. Now to demonft rate this as 
to matter of fa£ j that thefe Earths werefuch and no o- 
ther, he hath at large defcribed all the feveral forts of Iron 
Ore, which he hath met within England, and the true 
way to know them by the Loadftone* And in this Hifto- 
ry he hath fhewn that the Pyrites is but one in England, 
and that meer Iron Ore ? undet what name or figure or 
difguife foever it comes before m: In like manner he 
hath given the true Notion and Character of Lime-ftone, 
which alio he might have at large defcribed according to 
the ftveral fpecics he hath by him, which pofSbly he 
may do when more at leaf u re. 

Now how thefe Earthy Contents and Salts come to be 
mix'tin the Water, and what relation they have one to the 
other, you fhall thusunderftand. 

All Iron Ore, but moreefpecially the Pyrites (-which 
is every where and in all places of England plentifully to 
be found, at leaft Jparjim and in lumps or Glebe, and fome 
places in Beds) Alfo all Limeftone ('which is the great bo- 
die of moftofthe Mountains and Rocks in England)\l 
moiftned and wet , astheymuft be where they are cleft 9 
and give way to the foak and fubterraneous current of 
Springs •■> both thefe he fays , moiftned, naturally fhoot 
there Salts. 

N ow the Salt of the Pyrites orlron Ore is Green Vitriols 
and the Salt of Lime-ftone is the Nitre by him defcribed. 

That thefe Salts are fhot not inftantly, and as in their 
Cryftalli/.ation, or by Coagulation,or Corrofion ,• butby 
a leafurely and natural growth or Germination analogous 
to that of Plants or Animals. 

That therefore the life of thefe growing Salts is in like 
manner halituous and naturally Warme, and may if copi- 
ous 
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ous and ftreightned in their Exit become hot,tho not ac"lu- 
ally inflamed ; whence the Thermic or Hoc Baths. 

That .the fliooting of th^fe Salts under Water muft ne- 
ceffattty^e^rripd&cl*, 4»e&ttfe*\«amiP off Before their fati 
growth,, and that therefore nQ«mature^mW, has yet been 
found in any Englijb Springjthat he knows of f 

That from the (hooting of thefe Salts arifes a Vapour 
of the whole bodie of the Stone, in like manner as Wcod 
or plants' are-known to fteam out their whole and intire 
Rof.n Into the Air. 

That 'therefore j thefe Vapours ■ only PetritTe *■ becattfc 
they eafily penetrate as Spirits ; and alfo at the fame time 
lodge them felves where they penetrate* as intire Subftan- 
ees. 

In handling of thefe matters > there are fome other 
particulars > which are new, and for which you are refer- 
ed to the Book it felf : As the notion of the Pyrites; The 
Cryftals of fyc^Ntter exactly defcribed and figured ;that 
all Lead Or* is naturally Silver ores Way of diftilling the 
Sea Water into a potable & frefh liquor by Sea Plants &c. 
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Joh» Alphonsi Bor ell i 3\(eapol. 

Math* frofef. opm PoHhumum : Tars frima, 
Rotnae u5 80. pars altera ibidem, 1 68 1 . 

THe former account o f this work being general and 
modefh moft of it what the Author himfelf gives in 
his Preface to the Book not then published, and a 
promife having been made of a more particularRelation of 
the Contents of it. as it well deferves » to cancel that Ob- 
ligation ftho not made by this Publifher} the former ac- 
count is here enlarged, as follows. 

Firjh He gives an exa& Defcription of the Mufcks* 
which within its tendinous or Nervous membrane,conta:nes 
Several fmall bundles of Fibers* which conftitute an Hex- 
agonal^ Square, or Triangular Prifm. The Fibers themfelves 
in each Prifm being Parallel , and varioufly connected to 
each othe r* The Micro/tropical appearance of a fingle Fi- 
bre reprefenting a Cylinder^ not hollow HkeaT^m/, but 
full of a fpongypith like Elder. 

He gives an account of the feveral Species of Mufcles, 
from thepofition of their Fibers* and aflerts their proper 
action to be Contraction, adding a modeftbat folid cen- 
fureof&tfHo'sfhu&ureofaMufcle. and. manner of itso- 
peration. 

He confutes the common opinion , That Nature with 
a very fmall force lifts up the greateft weights 5 the con- 
trary being demonftrated, That the power does a 100, or 
1 000 times exceed the weight of the limbs that are lifted 
up by it : and this is the cheif Subject, of His firft part. 

To prove which He premifes this Proportion > That 
theflexive motion of ajoint is Spherical or Circular, or 
made on a Conical fuperhaes, about an imaginary center. 
Andlayes down this general Rule to diftinguiih them by, 

vi%. 
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vi^ Whenfoever the motion of a bone may be-made about 
ooe.fixc point, that motion wilt be Spcerical 3 but when 
the motion muft be about two Poles t or an Axis, that is ae- 
ceflarily on a plain Ciiculer Superficies,or a Conical one. 

Tofliew the ftrengthand Momentum of a Mufcle, Me 
premifes fome proportions about the VeUes, which he ap- 
plies co moft of the chief Mufcles of the body. 

He gives us likewise an account of the wonderful ftruc* 
ture of the tack-bone, to the Cartilages of which he attri- 
butes a greater force than to ail the Mufcles that contract 
it> as is evident from this proportion y That if a Porter 
carry on his back a weight of 120 pound* the power Na- 
ture txercifes by the Cartilages of the Vertebra, and the 
Mufculi extenfores of the back is equal to the force of 
25585 pound.- that of the Mufcles alone he computes to 
be 6 i 04 < pound,ar.dobrerves that the Pvetenrionofa joint 
ftretched out is not. from the "Conical action of Antagonist 
Mufcles. 

Hence he goes on to deliver the various poftures of an 
Animal, which he does by affigning his Center of Gra- 
vity in all his poflible portions. As in a Man ftretched 
out at length* the Center is between the Nates and Pubis. 
That a man cannot well ftand one one Heel, or the tip of 
a Toe>becaufe in thefe cafes the Line of direction falls with- 
out his Bajis, &c. 

That tho Birds have two feet* yet they neither walk nor 
ftand the fame way as a Man 5 which depends on the dif- 
ferent ftruclure of their joynts For Firft they differ in the 
number of the Bones. 2. In the Form.3.1 n the diftribution 
and make of their Mufcles . 4. In the Joynts themfelves. 

He demonftrates the manner how a Bird when fleeping 
fits firm on a twig , tho the Mufcles are then unaftive ; 
namely by a ftrong conftri&ion of its Claws, and confe- 
quently a firm comprehenfion of that Twig, neeeflarily 
and Mechanically refultingfrom the gravity of the Bird* 
and the fhortnefs of the Tendons ofthofe Mufcles that 
contract the Claws. 

That 
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That Quadrupeds cannot ftand in their natural prone 
pofition on one or two feet, becaufe the Center ofGravi- 
tyandits line of propenfion cannot fall in either s or be- 
tween both- 

The reafon why in afcending or defending Stairs in the 
dark, w.hen wee,xped one more then there is, the exten- 
ded Foot is dafhed with violence againftthe Pavement, vi%. 
In the firfl: cafe £he Center of Gravity and Line of Propen- 
fion, are earryed forward beyond the foot that's fixt , fo 
that the fufperided foot, not meeting with the, fupport ex- 
pected, amotiondownwardis neceflarily caufed by the 
gravity of the body, according to that line, which Is not 
aftep, ( .bu,tafail. In the fecpnd cafe, the Mufcles of one leg 
are contracted, andlengthned in the other, but both thefe 
.motions being checked by the urilookt-for refiftance of 
the Pavement, the like fenfiition is caufed with what we 
feel when we ftamp on the ground. 

He fhews the Art of Seating upen Ice » as alfo how 
progreflion in Quadrupeds is performed » and likewife 
Leaping, in which the vis motiva is to the weight of the 
body as 2900 is to 1. 

That in Leaping according to a line inclined to the Ho- 
ri%>n> at oblique angles, the line defer ibed by the cen- 
ter ofgravity fhallbea Curve parabola^ being compoun- 
ded of the ftreight uniform motion forward, and the acce- 
lerated defcent of the Heavy body. 

Next he gives an exaft account of flying, the main 
ftrefs of which is in the largenefs of the mufcles that move 
the wings, the Polentia of which exceeds the weight of 
the bird loco.o times; with many more curious parti- 
culars about their feyeral wayes of flying. 

Hence he concludes the impoflibilityof the Artificial 
flying in Men, for neither can their pe&Oral muftles be en- 
larged, nor the weight of their bodysbedinlimfhecl^'tho 
attempted by an exceeding thin and large ,cxhaufted recei- 
ver of Metall-, for it muft contain a fpaceeqoailto its own 
weight and that of a man faftned to it, which would a- 

mount 
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mount to aUeafts zooo Guhick feet/ befidts many p^wr 
abfurdirys. 

He defcribes the aftionof Twimming, andhowfilhes 
CTiahgetheir fpecified gravity oft pccafion ., l?y the cpto- 
pitlbon and dilatation of £he Air contained in tbeir .^n. 
BfaMers, performed by the many and (iron* mufcksB* 
bout their bellies. 

He afligns tne reafon why man does not Swim by In- 
frln#> as wellas other Animals to be chiefly on the ac- 
count of the gravity of the head Jo- much^xcteding the 
proportion of that of the ceft of the body. 

The feveral ways to live and move under Water were 
defcribed before as the.Bfffi, the leathern Cylinder &c. but 
that which he feems moft to infifi on , isofaBrafsor 
Coper Vefica about two foot diameter to contain theDt? 
vers head, this to be faftned to a Goats skip habit fitted 
exactly to thefbape of the body. He contrives a Circtflati* 
on for the Ajr by pipes witfuu the Vefica : and beftows 
on him an Air-ptimp by hisfide » byjyhich lie may make 
himfelf heavier or lighter, immitation of the enginct 
Nature has given to frfh for thatuie. By thismea>fl$hc 
avoids: the objections the others are liable to, particu* 
fariy that of the Air , the moifture by which it is closed 
with in expiration, and by it made unfit fouhe Gsme ufe 
again , being here taken from it by its Qnulatwn througrt 
the pipes , to the fides of which it adheres, and leaves the 
air as untainted as before' 

He concludes the book with a defcriptioo of the divine 
Ship, The motion of which be conceives would be much 
facilitated by one tingle oar in the Poop, which (hould bs 
flexible,&made w' h a fpping. from the vibration of which 
the fhip (bottle be impelled as Fifhes are by their Tails. 

In the fecond part hecompieats the Do&rine.ftvweH 
beouninthefirft, and layes down, the Mechanical Mode 
and immediate caufe by which theconw a#ion of the muf- 
Cles i$ performed. 

In the Firft place he {hews why a Mulcle cwaotbe moved 

I an/ 
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any of flte different ways of motion in other thiag$» Thae 
it is not contra&ed by the fimple trattion of its Fibres, 
as Weights are drawn upbyRop<s , becaufe the. length 
of them ufcle would no more be {hortned than the length 
of the rope is , the contrary Of wfyteh is evident to fenfe- 
Weltfcferarethe Fibres bent like a bow,nor do they ac^ by 
the removeing any impediment by comaud of rhzAnimal 
faculty, becaufe fuch force being internal, there would be 
required a! moft as much j$aihs to %e/!,n$ thereis toMotim 
They are not likewjfe hard ned by the bare r\eft of their 
parts, nor contracted by drying, as we fee Hair 3 Skins a I-ea- 
ther&c arc by the Air. Wearier are they wrinkled into 
folds as Rjptiles a rein their 1 prOgreffion; the corrugation of 
which Hedemonftratesto be'n6tthecaufe,butt-heEffe# 
of t-!>e contraction of their «*/#•«#/ niufcles. 

After all he conclude? that the mufcles are, contracted 
from the inflation of their Fibres by adventitious bodyes* 
as it were by wedges. And having Vefufed an Incorpo- 
real natural faculty for the immediate movers as alfo any 
aef*e at Subftance , and reacted the bloud filling the porei 
of the fflufcles , together with the manner by which 
rftoiftened Ropes are contracted V He concludes That the 
Ebullition, caufed in the 'Mufcles by the concurrence 
of the bloud and Sttccus Nerveus p is the immediate caufe 
of theirintumefcence.andcoritraction , which he confirms 
and iflufti ates- by argmiienttfand Experiments. 

He proceeds to give an account of the internal motions 
of the fluids 'of the body, as 0f the Circulation of the bloud, 
and how it iscontrnued, though it teems to.be interup- 
tedand broken in the Heart. 

He demonftrates the manner how it it moved forward 
in the Veins ; especially by the help of the Valves , which 
he obferves to be not finglemembranes,.but ; 'fmalIh9,Upw 
bladders, whofe convtx ends reflect the capillary ejitre- 
mitysof the veins,and their Orifices open towards the heart. 
He relates likewife the mufculousftrudure of the Heart* 
?.ndhow it differs from other mufcles by the wonderful 

texture 
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texture of its fibres , whofe Tnfmsuical 'columns are not Se- 
parated from the membranes and tendinous fibres > neither 
is Iheir d lfpofi tion direct and parallel , bu r curve and fpirai j 
and that too in a way far 'different from Vef alius his wick- 
enbaskits. 

And atlaft concludes that the moving facultie of the 
Heart doth exceed the refiftance of the whole bloud in the 
Arteries, and of the ligaments that hinder their dilatation, 
which is greater than the force or a weight of 1 80000. 

He afcribes Buefpiration wholly to the mufcles that en- 
large the Thorax^ fvi^ The Intercoftalls and the Diaphrap- 
tne.) together with the weght and elafticuy of the Air. The 
manner, by drawing up the circumference of the Ribs to- 
wards the Throat, by directions that make accute Angles 
with the Planes of the Ribs. 

Remarkable is the ftru&ure of the Thorax in the lortau % 
which hath no divided ribs , but one continued bony arch, 
and no Diaphragme ; aud inftead oi: Lungs, two long blad- 
ders containing alfo the bloud vefifels. Thefe baggs are 
not alternately filled and emptied, but constantly remain 
full of Air 3 which is not renewed in them but partially 9 
by the external mufcles that ftick to the Skin which when 
una&ive make an hollow Sinus* but contracted a Plain, 

The ufe he affigns to refpiration > bolides the diilbl- 
ving of the grumous concretions of the bloud by dividing 
it into minute Particles , is the mixing the Air With the 
bloud, which neither increafes the fluidity ofit } nor 
caufes any erTervefcence m the Heart by its Elajticity ct 
Nitrous nature, but fuppofing the particles of the Air to be 
fpiral flexible machines , they mnft be compreffed by the 
weight of the Ambient vifcera and veffels. But the fluid 
and folid parts of Animals being moved a Thoufand diffe- 
rent wayes, thefe fprings conceive a motion like that of a 
Pendulum , which gives a tremulous motion to the bloud, 
and continues it till the death of the animal > that being 
its vital Motion. 

The Nutrition of Plants he explains by imagining 

an 



( & ) 
an engine fo contrived by various tubes terminating in 
due places of a table , that any figure may be delineated 
by the bare injection of Liquors, ivithont any other art. 

ftv his ufe of the Liver he affens the circulation of the 
bile in the Abdomen, and explains the manner of it> as 
alfo the motion of the Succtts Nerveus and the Semen i 
which is not fo properly a Cmtdation, as a Flux and i\e- 
fiux of it, becaufe he afligns the fame veflels for the af- 
cent and defcent between thtTefies and the Brain. 

He confutes the Vulgar errors about the Torpedo and 
Porcupines, and gives his own experience that the fir ft 
a£ts only by a Tremulous motion ftrongly impreffed ori 
the hand that toucheth it » efpecially in that part of the 
Thorax toward the back-bone where there is a concourfe 
of abundance of Nerves and Mufcles, And adds this 
circumftance, that when with his finger extended He ob- 
liquely toucht the Thorax cf the Fifh, he fuffered nothing; 
but if with his finger bended he received perpendicularly 
the vibrations of it, then he was affected. 

That the Porcupine does not fhoot out ks Spicula , but 
by keeping them ere£t doth ikike and brandifli them by 
the help of its Mufcular outward Skin , and the ferm-lundr 
Mufcles with which the inner Skin is accompanied, 
which ere& and fhake the roots of thofe Spicula. 

JLaftly he treats of the Caufes and Cures of Feavours 
and their differing Paroxyfms, which being wholly *Medi>- 
cal we leave ro the Knowledge and Experience of the Phy- 
fitian. 
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